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(54) Apparatus and method for driving plasma display panel 



(57) This Invention relates to driving apparatus for 
stable operation of a plasma display panel, regardless 
of temperature. 

A driving apparatus of a plasma display panet ac- 
cording to the present invention includes a panel having 
a scanning electrode for receiving a scanning pulse in 



an address period and an address electrode for receiv- 
ing a data pulse synchronized with the scanning pulse 
in the address period; and a pulse width controller for 
changing thewidth of the scanning pulse when the panel 
is driven at a low temperature. 
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Description 

BACKGROUND OF THE INVENTION 

Fieid of the Invention 

[0001] This invention relates to an apparatus and 
methods for driving plasnna display panels, and more 
particularly to such apparatus and methods that allow 

stable operation of plasma display panels, regardless of 
temperature, and plasma display panels incorporating 
the apparatus. 

Description of the Related Art 

[0002] Plasma display panels (PDPs) are display de- 
vices which make use of the phenomenon whereby vis- 
ible light is generated by a fluorescent substance when 
ultraviolet light, generated by gas discharge, excites the 
fluorescent substance. PDPs are thinner and lighter 
than equivalent cathode ray tubes (CRTs), and are suit- 
able for construction In high definition and wide screen 
arrangements. 

[0003] A conventional POP includes an upper sub- 
strate and a lower substrate, installed facing each other 
with a bamer rib therebetween. The upper substrate in- 
cludes first and the second electrodes formed in parallel 
to each other. A dielectric layer and a protective film are 
sequentially deposited on the first and second elec- 
trodes. The lower substrate includes an address elec- 
trode formed crossing with the first and second elec- 
trodes. A dielectric layer is formed on the address elec- 
trode to cover the address electrode. A discharge cell Is 
positioned at an intersection of the address electrode 
and the first and second electrodes. 
[0004] In order to express gray levels of a picture, 
such a PDP is driven by dividing one frame into various 
sub-fields having a different light-emission frequency. 
Each sub-field is divided again into a reset period for 
causing a unlfomn discharge, an address period for se- 
lecting a discharge cell and a sustaining period for im- 
plementing gray levels in dependence on discharge fre- 
quency. 

[0005] I n the reset period, a reset discharge is gener- 
ated by a reset pulse supplied to the first electrode. And 
unifonm wall charges are formed at the discharge cells 
by such a reset discharge. In the address period, a scan- 
ning pulse is supplied to the first electrode, and a data 
pulse synchronized with the scanning pulse is supplied 
to the address electrode . At this moment, an address 
discharge is generated at the discharge cells to which 
the scanning pulse and the data pulse are supplied. In 
the sustaining period, a sustaining pulse is alternately 
supplied to the first and the second electrode. If the sus- 
taining pulse is supplied to the first and the second elec- 
trode, a sustaining discharge is generated at the dis- 
charge cell where the address discharge is generated. 
[0006] When it is intended to display a picture of 256 



gray levels, a frame period corresponding to 1/60 sec- 
ond (i.e. 16.67 ms) Is divided into 8 sub-fields SF1 to 
SF8. Herein, the reset period and the address period of 
each sub-field are equal every sub-field, whereas the 

5 sustaining period and the discharge frequency are in- 
creased at a ratio of 2" (Herein, n = 0, 1 , 2, 3, 4, 5, 6, 7 
and 8) at each sub-field. As mentioned above, since the 
sustaining period is differentiated at each sub-field, gray 
levels of a picture can be displayed. 

10 [0007] The conventional PDP driven in this way has 
a wrong discharge generated anywhere than at the area 
where its normal operation temperature is 0~40°C. In 
other words, the wrong discharge phenomenon occurs 
below the temperature of 0°C when experimenting per- 

15 formance characteristic of the PDP depending on the 
operation temperature. Particularly, when the PDP is 
operated below 0°C, a miswriting phenomenon occurs 
in the address period and a strong sustaining discharge, 
which is not intended, is generated in the sustaining pe- 

20 riod. 

[0008] To describe more particularly, the scanning 
pulse supplied to the first electrode can be set at 1 .3 jxs, 
as in Fig. 1 , in the address period of the PDP. If the scan- 
ning pulse set at a specific width In this way Is supplied 

25 to the first electrode Y and the data pulse is supplied to 
the address electrode X, an address discharge is gen- 
erated at the discharge cell. At this moment, because a 
discharge delay is small at the temperature not low (over 
0°C), a discharge occurrence time is positioned within 

30 a scanning pulse width, thereby generating a stable ad- 
dress discharge. 

[0009] However, because the discharge delay is big- 
ger at the low temperature (below 0°C) than at the tem- 
perature not low, the discharge is possible not to be gen- 

35 erated within the pulse width of the scanning pulse, i.e., 
1 .3 \LS. in other words, the discharge occurrence time Is 
positioned after the scanning pulse width by the dis- 
charge delay at the low temperature (below 0°C), as 
shown in Fig. 1 , to have the miswriting occur In the ad- 

40 dress period. On the other hand, the worse such a mis- 
writing phenomenon occurs, the bigger the wide screen 
is and the higher the resolution is of the PDP. 
[0010] Also, the polarization phenomenon of the die- 
lectric layer fonned on the upper and the lower substrate 

45 occurs faster at the temperature below 0°C than at the 
temperature over 0°C. 

[0011] Like this, if the polarization phenomenon of the 
dielectric layer occurs faster, the sustaining discharge 
can be easily generated with low voltage. Therefore, at 
50 the temperature below 0°C, the sustaining discharge 
generates a light with its brightness higher than an in- 
tended gray level. 

[0012] On the other hand, because the discharge gas 
is activated, the discharge is easily generated with low 
55 voltage. Consequently, when the surrounding the tem- 
perature is over 40°C, the light is generated with its 
brightness higher than the intended gray level upon the 
sustaining discharge. 
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SUMMARY OF THE INVENTION 

[0013] Accordingly, it would be desirable to provide an 
apparatus and a method for driving a plasma display 
panel that provides for stable operation of the panel, re- 5 
gardless of temperature. 

[0014] In order to achieve these and other objects of 
the invention, a driving apparatus of a plasma display 
panel, according to an aspect of the present invention, 
includes a panel having a scanning electrode for receiv- 
ing a scanning pulse in an address period and an ad- 
dress electrode for receiving a data pulse synchronized 
with the scanning pulse in the address period; and a 
pulse width controllerfor changing the width of the scan- 
ning pulse when the panel is driven at a low tempera- 
ture, or when the panel Is at a temperature below a low 
temperature threshold, in a low temperature range. 
[0015] Preferably, the pulse width controller sets the 
width of the scanning pulse wider when the panel Is driv- 
en in the low temperature range. 
[0016] Preferably, a low temperature is defined as a 
temperature below about 0**C. 
[0017] Preferably, the pulse width controller Includes 
a thermal sensorfor sensing the temperature of the pan- 
el; a memory stored with the width of the scanning pulse 
to be supplied to the panel and the number of sub-fields 
corresponding to the width of the scanning pulse at the 
low temperature; and a detennining part for determining 
the temperature sensed at the themnal sensor and re- 
trieving the infomnation stored at the memory when the 
determined temperature is in the low temperature 
range. 

[0018] Preferably, the driving apparatus further in- 
cludes a waveform generator for setting the width of the 
scanning puise supplied to the panel in accordance with 
the width of the scanning pulse supplied from the deter- 
mining part; and a sub-field mapping unit for controlling 
the number of sub-fields in accordance with the number 
of the sub-fields supplied from the determining part. 
[0019] Preferably, the low temperature range is divid- 
ed into plurality of temperature levels and the memory 
stores the number of sustaining pulses and the width of 
the scanning pulse corresponding to the temperature 
level. 

[0020] Preferably, the temperature level is divided 
with a specific gap, and the width of the scanning pulse 
stored at the memory gets wider if the temperature level 
is lowered. 

[0021] Preferably, the thermal sensor is installed at a 
heatproof plate of the panel. 

[0022] A method of driving a plasma display panel ac- 
cording to another aspect of the present invention in- 
cludes steps of sensing an operation temperature of a 
panel; and widely setting the width of a scanning pulse 
supplied to a scanning electrode when the panel is op- 
erated at a low temperature, or when the panel is at a 
temperature below a low temperature threshold, in a low 
temperature range. 



[0023] Preferably, a low temperature Is defined as a 

temperature below about 0°C. 

[0024] Preferably, the number of sub-fields included 
in one frame is controlled to correspond to the width of 
the scanning pulse when the width of the scanning pulse 
is set wide. 

[0025] A driving apparatus of a plasma display panel 
according to still another aspect of the present invention 
includes a panel having a first and a second electrode 
for receiving a plurality of sustaining pulses in a sustain- 
ing period; and a pulse number controller for reducing 
the number of the scanning pulses when the panel is 
driven in a low temperature range or In a high tempera- 
ture range. 

[0026] Preferably, the low temperature range is below 
about 0°C. 

[0027] Preferably, the high temperature range is over 
about 40°C. 

[0028] Preferably, the driving apparatus further in- 
cludes a waveform generator for setting the number of 
the sustaining pulses by the control of the pulse number 
controller. 

[0029] Preferably, in the driving apparatus, the pulse 
number controller includes a sensorfor sensing an op- 
eration temperature of the panel; a memory for storing 
a time Interval while the sustaining pulse is reduced, a 
ratio in which the sustaining pulse is reduced, and a min- 
imal sustaining puise number; and a transmitter for re- 
trieving the information stored at the memory and sup- 
plying to the waveform generator when the temperature 
sensed at the sensor is in the high temperature range 
or the low temperature range. 

[0030] Preferably, the wavefomi generator reduces 
the number of the sustaining pulse in accordance with 
the time interval while the sustaining pulse transmitted 
from the transmitter is reduced and the ratio in which the 
sustaining pulse is reduced. 

[0031] Preferably, the waveform generator supplies 
the sustaining pulses as many as the number of minimal 
sustaining pulses if the number of the reduced sustain- 
ing pulse is smaller than the number of the minimal sus- 
taining pulses set at the memory. 
[0032] Preferably the driving apparatus further in- 
cludes an APL controllerfor generating a signal of a spe- 
cific step in order to control the number of the sustaining 
putses. 

[0033] Preferably, in the driving apparatus, the pulse 
number controller includes a sensorfor sensing an op- 
eration temperature of the panel; a counter for counting 
when the temperature sensed at the sensor is the low 
temperature and a high temperature; an APL adder for 
adding the value supplied from the counter and tempo- 
rarily storing it; an adder for adding the value supplied 
from the APL controller and the APL adder; and a com- 
parator for comparing the value outputted from the 
adder with the value of a maximal step of the APL con- 
troller. 

[0034] Preferably, the comparator outputs a smaller 
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value between the value outputted from the adder and 
the nnaximal value of the APL controller. 
[0035] Preferably, the number of the sustaining puls- 
es is reduced if the value of the APL controller is in- 
creased. 

[0036] Preferably, in the driving apparatus, the sensor 
includes a first thermal sensor for detecting the low tem- 
perature; and a second thermal sensor for detecting the 
high temperature. 

[0037] Preferably, the first and the second thermal 
sensors are installed at a heatproof plate that supports 
the panel. 

[0038] A method of driving a plasma display panel ac- 
cording to still another aspect of the present invention 
includes steps of sensing an operation temperature of 
a panel; and reducing the number of sustaining pulses 
when the panel is driven at a low temperature or a high 
temperature, or within either a low temperature range 
or a high temperature range. 

[0039] Preferably, the upper threshold of the low tem- 
perature range is about 0°C. 

[0040] Preferably, the lower threshold of the high tem- 
perature range is about 40° C. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] These and other objects of the Invention will 
be apparent from the following detailed description of 

embodiments of the present invention with reference to 
the accompanying drawings, in which: 

Fig. 1 depicts how a discharge occurrence time 
changes in dependence on temperature; 
Fig. 2 is a block diagram illustrating a driving appa- 
ratus of a plasma display panel according to the first 
preferred embodiment of the present invention; 
Fig. 3 depicts discharge occurrence times during 
operation of the plasma display panel shown in Fig. 
2; 

Fig. 4 !s a block diagram illustrating a driving appa- 
ratus of a plasma display panel according to the 
second preferred embodiment of the present inven- 
tion; 

Fig. 5 is a block diagram illustrating a driving appa- 
ratus of a plasma display panel according to the 
third preferred embodiment of the present inven- 
tion; and 

Fig. 5 is a diagram showing the number of sustain- 
ing pulses plotted against average picture level. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0042] With reference to Fig. 2 to 6, there are ex- 
plained preferred embodiments of the present invention 
as follows. 

Fig. 2 is a block diagram Illustrating a driving ap- 
paratus of a plasma display panel according to the first 



embodiment of the present invention. 
[0043] Referring to Fig. 2, a driving apparatus of a 
POP according to the first embodiment of the present 
invention Includes the first reverse gamma corrector 2A 

5 connected between an input line 1 and a panel 18, a 
gain controller 4, an error diffuser 6, a sub-field mapping 
unit 8 and a data aligner 10; a frame memory 12 con- 
nected between the Input line 1 and the pane! 1 8, the 
second reverse gamma corrector 2B, an average plc- 

10 ture level APL controller 14 and a waveform generator 
16; a pulse width controller 28 for widely setting the 
width of a scanning pulse supplied to the first electrode 
and reducing the number of sub-fields when driving the 
panel 18 at the low temperature (below 0°C). 

15 [0044] The first and the second reverse gamma cor- 
rector 2A and 2B applies reverse gamma correction to 
a gamma corrected video signal to linearly convert the 
brightness value in dependence on the gray level value 
of a video signal. The frame memory 1 2 stores the data 

20 R,G,B of one frame portion and supplies the stored data 
to the second reverse gamma corrector 2B. 
[0045] The APL controller 14 receives the video data 
corrected by the second reverse gamma corrector 2B 
to generate N (N is an integer) step signal for controlling 

25 the number of sustaining pulses. The gain controller 4 
amplifies the corrected video data from the first reverse 
gamma corrector 2A as much as effective gain. 
[0046] The error diffuser 6 diffuses an error compo- 
nent of a cell to the adjacent cells to finely control the 

30 brightness value. The sub-field mapping unit 8 re-allots 
the video data corrected from the error diffuser 6 by sub- 
fields. 

[0047] The data aligner 1 0 converts the video data in- 
putted from the sub-field mapping unit 8 to be suitable 
35 for the resolution fomnat of the panel 18, and then sup- 
plies to an address driving integrated circuit 10 of the 
panel 18. 

[0048] The waveform generator 1 6 generates a timing 
control signal by the inputted N step signal from the APL 

40 controller 1 4 and supplies the generated timing control 
signal to the address driving IC, a scanning driving IC 
and a sustaining driving IC of the panel 1 8. 
[0049] The pulse width controller28 controls the width 
of the scanning pulse in correspondence to the opera- 

45 tion temperature of the panel 18. For this, the pulse 
width controller 28 includes a thermal sensor 20 for 
sensingthe operation temperature of the panel 18, a de- 
termining part 24 forjudging the temperature sensed at 
thethennal sensor 20, and a memory 26 for storing spe- 

50 cific information. 

[0050] The thermal sensor 20 Is installed at a heat- 
proof plate (not shown) or a place where the surrounding 
temperature of the panel 18 can be sensed when the 
panel 18 being operated. Hall element, where its resist- 

55 ance is changed in proportion to temperature, can be 
used for such a themrial sensor 20. 
[0051] In the memory 26, the width of the scanning 
pulse con^esponding to temperature and the number of 
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sub-fields are stored. The lower the temperature is, the 
widerthe width of the scanning pulse stored at the mem- 
ory 26 is set. For instance, if the scanning pulse width 
of the panel 1 8 is set to be 1 .2 [is at the temperature not 
low (over 0°C), the scanning pulse width is set to be 1 .2 5 
\is or more at the low temperature (below 0°C). In other 
words, the scanning pulse width corresponding to the 
temperature of 0°C ~ -9°C can be set to be 2 ^is in the 
memory 26. Also, in the memory 26, the number of sub- 
fields is set to correspond to the scanning pulse width 
of 2 \is. In this way, the number of sub-field and the scan- 
ning pulse width corresponding to the temperature such 
as -10°C - -19°C, -20°C ~ -29°C, -30°C ~ -39'C and 
-40°C ~ -49°C etc are stored in the memory 26. 
[0052] The detennining part 24 determines the 
sensed temperature from the thermal sensor 20, and re- 
trieves the scanning pulse width corresponding to this 
and the number of sub-field from the memory 26 to 
transmits to the waveform generator 16 and the sub- 
field mapping unit 8. 

[0053] To describe the operation process more partic- 
ularly, the thermal sensor 20 senses the driving temper- 
ature of the panel 18 and supplies to the determining 
part 24. The determining part 24 determines if the driv- 
ing temperature of the PDP 18 is the low temperature 
(below 0°C). If the driving temperature of the PDP 1 8 is 
not the low temperature (below 0°C), the determining 
part 24 does not send a control signal to the waveform 
generator 16 and the sub-field mapping unit 8. There- 
fore, the panel 1 8 Is driven with a normal scanning pulse 
width. 

[0054] However, if it is detennined in the determining 
part 24 that the driving temperature of the PDP 1 8 is the 
low temperature (below 0°C), the number of sub-fields 
and the scanning pulse width corresponding to the tem- 
perature are retrieved from the memory 26. For exam- 
ple, if the driving temperature of the panel 18 Inputted 
from the thennal sensor 20 is -15 °C, the determining 
part 24 retrieves the number of sub-fields and the scan- 
ning pulse width corresponding to -1 5°C from the mem- 
ory 26. 

[0055] The determining part 24, which have retrieved 

the number of sub-fields and the scanning pulse width 
corresponding to a specific temperature, transmits the 
number of sub-fields and the scanning pulse width to 
the waveform generator 16 and the sub-field mapping 
unit 8. The sub-field mapping unit 8 re-allots the video 
data In accordance with the number of the sub-fields 
transmitted from the determining part 24. 
[0056] The waveform generator 1 6 generates a timing 
control signal corresponding to the scanning pulse width 
transmitted from the determining part 24 to supply to the 
scanning driving IC. At this moment, the waveform gen- 
erator 1 6 can set the width of the address pulse the 
same as the width of the scanning pulse. 
[0057] In the PDP according to the embodiment of the 
present invention, the scanning pulse width is set wide 
at the low temperature (below O'C), as in Fig. 3. In this 



way, If the scanning pulse width is set wide, a discharge 
delay can be compensated at the low temperature (be- 
low 0°C). That is, because the discharge occurrence 
time is positioned within the scanning pulse width even 
at the low temperature (below 0*C ), as in Fig. 3, it is 
possible to prevent the miswriting of the discharge cell. 
[0058] Fig. 4 is a block diagram illustrating a driving 
apparatus of a plasma display panel according to the 
second embodiment of the present invention. 
[0059] Referring to Fig. 4, a driving apparatus of a 
PDP according to the second embodiment of the 
present Invention includes the first reverse gamma cor- 
rector 32A connected between an input line 31 and a 
panel 48, a gain controller 34, an error diffuser 36, a sub- 
field mapping unit 38 and a data aligner 40; a frame 
memory 42 connected between the input line 31 and the 
panel 48, the second reverse gamma corrector 32B, an 
average picture level APL controller 44 and a wavefonn 
generator 46; a pulse number controller 58 for reducing 
the sustaining number when the panel 48 is operated at 
the temperature other than normal temperature. 
[0060] The first and the second reverse gamma cor- 
rector 32A and 32B applies reverse gamma correction 
to a gamma corrected video signal to linearly convert 
the brightness value in dependence on the gray level 
value of a video signal . The frame memory 42 stores the 
data R,G,B of one frame portion and supplies the stored 
data to the second reverse gamma corrector 328. 
[0061] The APL controller 44 receives the video data 
corrected by the second reverse gamma corrector 328 
to generate N step signal for controlling the number of 
sustaining pulses. The gain controller 34 amplifies the 
corrected video data from the first reverse gamma cor- 
rector 32A as much as effective gain. 
[0062] The error diffuser 36 diffuses an error compo- 
nent of a cell to the adjacent cells to finely control the 
brightness value. The sub-field mapping unit 38 re-allots 
the video data corrected from the error diffuser 36 by 
sub-fields. 

[0063] The data aligner 40 converts the video data in- 
putted from the sub-field mapping unit 38 to be suitable 
for the resolution fonnat of the panel 48, and then sup- 
plies to an address driving integrated circuit IC of the 

panel 48. 

[0064] The waveform generator 46 generates a timing 
control signal by the inputted N step signal from the APL 
controller 44 and supplies the generated timing control 
signal to the address driving IC, a scanning driving IC 
and a sustaining driving IC of the panel 48. 
[0065] The pulse number controller 58 includes the 
first and the second thermal sensor 50 and 52 for sens- 
ing the operation temperature of the panel 48, a trans- 
mitter 54 for controlling the waveform generator 46, and 
a memory 56 for storing specific infonnation. 
[0066] The first and the second thermal sensor 50 and 
52 are installed at a heatproof plate (not shown) or a 
place where the surrounding temperature of the panel 
48 can be sensed when the panel 48 being operated. In 
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the memory 56 is stored information such as time inter- 
val while the sustaining pulse has been reduced, the ra- 
tio in which the sustaining pulse is reduced, and the min- 
imal number of sustaining pulses etc. The transmitter 
54 retrieves the infoimation stored at the memory 56 in 
correspondence to the temperature information sup- 
plied from the first and the second thermal sensor 50 
and 52, and supplies the retrieved infomriation to the 
waveform generator 46. 

[0067] To describe the operation process of the pulse 
n umber controller 58 more particularly, first the first ther- 
mal sensor 50 generates the control signal of '1' and 
supplies to the transmitter 54 when the panel 48 is op- 
erated at the low temperature (below O'^C). The second 
thermal sensor 52 generates the control signal of '1 ' and 
supplies to the transmitter 54 when the panel 48 is op- 
erated at the high temperature (over 40°C). 
[0068] The transmitter 54 received the control signal 
of '1 ' from the first thermal sensor 50 or the second ther- 
mal sensor 52 retrieves the information stored at the 
memory 56 and supplies to the wave f omri generator 46. 
The wave form generator 46, which receives the con- 
tents stored at the memory 56, generates a timing con- 
trol signal in order to reduce the number of the sustain- 
ing pulse to the extent of the ratio that is set at the mem- 
ory 56. 

[0069] To describe this more particularly, it is sup- 
posed that the time interval while the number of sustain- 
ing pulse is reduced is set to be 1 second, the ratio in 
which the number of sustaining pulse is reduced is set 
to be 2%, and the minimal number of the sustaining 
pulse is set to be 200 at the memory 56. And, it is also 
supposed that the timing control signal to be supplied 
from the waveform generator 46 designates the number 
of sustaining pulse of 1000. 

[0070] At this moment, If the control signal of 'a' Is sup- 
plied to the transmitter 54, the transmitter 54 retrieves 
the contents stored at the memory 56 to supply to the 
waveform generator 46. Then, the waveform generator 
46 reduces the number of sustaining pulses to be cur- 
rently supplied in the ratio of 2% per second. On the oth- 
er hand, if the number of the sustaining pulse is 200 or 
less, the number of the sustaining pulse is not reduced 
any more. 

[0071] That is, in the second embodiment of the 

present invention , the operation temperature of the PDO 
is watched to see if the PDO is operated at the temper- 
ature other than normal temperature (0°C ~ 40°C). If it 
is, the number of sustaining pulse is reduced. That is, 
in the second embodiment of the present invention, 
when the PDP Is operated at the low temperature or at 
the high temperature, the number of sustaining pulse is 
reduced, thereby preventing the brightness of the gray 
level not intended from being displayed in the panel 48. 
[0072] Fig. 5 Is a block diagram illustrating a driving 
apparatus of a plasma display panel according to the 
third embodiment of the present invention. The devices, 
which function the same as In Fig. 4, are allotted the 



same reference numeral in Fig. 5, and the detailed op- 
eration process will be omitted. 
[0073] Referring to Fig. 5, a driving apparatus of a 
PDP according to the third embodiment of the present 

5 invention includes the first reverse gamma corrector 
32A connected between an input line 31 and a panel 48, 
a gain controller 34, an error diff user 36, a sub-field map- 
ping unit 38 and a data aligner 40; a frame memory 42 
connected between the Input line 31 and the panel 48, 

10 the second reverse gamma corrector 32B, an average 
picture level APL controller 44, a pulse number control- 
ler 60 and a waveform generator 46. 
[0074] The pulse number controller 60 includes the 
first and the second thennal sensor 62 and 64, a counter 

15 68, an APL adder 66, an adder 70 and a comparator 72. 
[0075] The first and the second thermal sensor 62 and 
64 are installed at a heatproof plate or a place where 
the operation temperature of the panel 48 can be 
sensed so as to sense the operation temperature of the 

20 panel 48. The counter 68 supplies a specific value to the 
APL adder 66 by the control of the first and the second 
thermal sensor 62 and 64. The APL adder 66 adds the 
value supplied from the counter 68 and supplies the 
added value to the adder 70. The adder 70 adds the 

25 value supplied from the APL controller and APL adder 
66 to supplied to the comparator 72. The comparator 72 
compares the value of the maximal step (e.g. , 255) pos- 
sible to be generated at the APL controller 44 with the 
value inputted from the adder 70 and supplies the small- 

30 er value to the waveform generator 46. 

[0076] To describe the operation process of the pulse 
number controller 60 more particularly, first the first ther- 
mal sensor 62 generates the control signal of '1' and 
supplies to the counter 68 when the panel 48 is operated 

35 at the low temperature (below 0°C) . The second thermal 
sensor 64 generates the control signal of '1' and sup- 
plies to the counter 68 when the panel 48 is operated at 
the high temperature (over 40° C). 
[0077] The transmitter 54 received the control signal 

40 of '1 ' from the first thennal sensor 50 or the second ther- 
mal sensor 52 retrieves the information stored at the 
memory 56 and supplies to the waveform generator 46. 
The waveform generator 46, which receives the con- 
tents stored at the memory 56, generates a timing con- 

45 trol signal in order to reduce the number of the sustain- 
ing pulse to the extent of the ratio that is set at the mem- 
ory 56. 

[0078] The counter 68, which receives the control sig- 
nal of '1' from the first thermal sensor 62 or the second 

so thermal sensor 64, supplies the value increasing in the 
ratio of "1 , 2, 3, 4, ..." to the APL adder 66. On the other 
hand, the counter 68 can supply a specific value, e.g., 
the value increasing by 1 from 100. 
[0079] The APL adder 66 adds the numbers supplied 

55 from the counter 68. For example, if "1, 2, 3" are the 
numbers supplied from the counter, the APL adder 66 
stores the value "6" temporarily. The temporarily stored 
value at the APL adder 66 Is supplied to the adder 70. 
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The adder 70 adds the signal level of a specific step sup- 
plied from the APL controller 44 to the value inputted 
from the APL adder 68. For example, if "1 00" is inputted 
from the APL controller 44, "106" Is temporarily stored 
at the adder 70, 

[0080] Then, the value stored at the adder 70 Is input- 
ted to the comparator 72. The comparator 72 compares 
the value of the maximal step, which can be outputted 
from the APL controller 44 with the value inputted from 
the adder 70. If the maximal step of the APL controller 
44 is "255" as in Fig. 6, the adder 72 compares "256" 
with the value inputted from the adder 70. 
[0081] After that, the comparator 72 supplies the 
smaller value between the value Inputted from the APL 
controller 44 and the value inputted from the adder 70 
to the waveform generator. That is, in the third embod- 
iment of the present invention, the step of the APL is 
increased when the panel 48 is driven at the low tem- 
perature or at the high temperature. In this way, if the 
step of the APL is increased, the number of the sustain- 
ing pulses is reduced in accordance with the graph of 
Fig. 6. That is, in the third embodiment of the present 
invention, the number of sustaining pulse Is reduced 
when the panel 48 is driven at the low temperature or at 
the high temperature, thereby preventing the brightness 
of the gray level not Intended from being displayed In 
the panel 48. 

[0082] As described above, according to the driving 
apparatus and driving method of the plasma display 
panel of this invention, the number of sustaining pulses 
is reduced when the plasma display panel is driven at 
the low temperature or at the high temperature, thereby 
preventing the brightness of the gray level not Intended 
from being displayed in the panel. In addition, the width 
of the scanning pulse is set wide when the panel Is driv- 
en at the low temperature, thereby preventing the mis- 
writing from being generated in the address period. 
[0083] Although the present invention has been ex- 
plained by the embodiments shown in the drawings de- 
scribed above, it should be understood to the ordinary 
skilled person in the art that the invention Is not limited 
to the embodiments, but rather that various changes or 
modifications thereof are possible without departing 
from the scope of the invention. 



Claims 

1 . A driving apparatus of a plasma display panel, com- 
prising: 

a panel having a scanning electrode for receiv- 
ing a scanning pulse in an address period and 
an address electrode for receiving a data pulse 
synchronized with the scanning pulse in the ad- 
dress period; and 

a pulse width controller for changing the width 
of the scanning pulse when the panel is driven 



at a low temperature. 

2. The driving apparatus according to claim 1 , wherein 
the pulse width controller sets the width of the scan- 

5 ning pulse wider when the panel is driven at the low 
temperature. 

3. The driving apparatus according to claim 1 or 2, 
wherein the low temperature is below O'C. 

10 

4. The driving apparatus according to any preceding 
claim, wherein the pulse width controller includes: 

a themnal sensor for sensing the temperature 
15 of the panel; 

a memory stored with the width of the scanning 
pulse to be supplied to the panel and the 
number of sub-fields corresponding to the width 
of the scanning pulse at the low temperature; 
20 and 

a determining part for determining the temper- 
ature sensed at the thermal sensor and retriev- 
ing the infonnatlon stored at the memory when 
the determined temperature is the low temper- 
25 ature. 

5. The driving apparatus according to claim 4, further 
comprising: 

30 a waveform generator for setting the width of 

the scanning pulse supplied to the panel in ac- 
cordance with the width of the scanning pulse 
supplied from the determining part; and 
a sub-field mapping unit for controlling the 
35 number of sub-fields in accordance with the 

number of the sub-fields supplied from the de- 
termining part. 

6. The driving apparatus according to claim 4, wherein 
40 the low temperature is divided into plurality of tem- 
perature levels and the memory stores the number 
of sustaining pulses and the width of the scanning 
pulse corresponding to the temperature level. 

45 7. The driving apparatus according to claim 6, wherein 
the temperature level is divided with a specific gap, 
and the width of the scanning pulse stored at the 
memory gets wider if the temperature level is low- 
ered. 

50 

8. The driving apparatus according to claim 4, wherein 
the thermal sensor is installed at a heatproof plate 
of the panel. 

55 9, Amethod of driving a plasma display panel, com- 
prising steps of: 

sensing an operation temperature of a panel; 
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and 

widely setting the widtli of a scanning pulse 
supplied to a scanning electrode when the pan- 
el is operated at a low temperature. 

10. The method according to claim 9, wherein the low 
temperature is below 0°C. 

1 1 . The method according to claim 9 or 1 0, wherein the 

number of sub-fields included in one frame is con- 
trolled to correspond to the width of the scanning 
pulse when the width of the scanning pulse Is set 
wide. 

12. A driving apparatus of a plasma display panei, com- 
prising: 

a panel having a first and a second electrode 

for receiving a plurality of sustaining pulses in 

a sustaining period; and 

a pulse number controller for reducing the 

number ofthe sustaining pulses when the panel 

is driven at a low temperature and at the high 

temperature. 

13. The driving apparatus according to claim 12, where- 
in the low temperature is below 0°C. 

14. The driving apparatus according to claim 12 or 13, 
wherein the low temperature is over 40°C. 

15. The driving apparatus according to any of claims 1 2 
to 14, further comprising: 

a waveform generatorfor setting the number of 
the sustaining pulses by the control ofthe pulse 
number controller. 

16. The driving apparatus according to claim 1 5, where- 
in the pulse number controller includes: 

a sensor for sensing an operation temperature 
ofthe panel; 

a memory for storing a time interval while the 
sustaining pulse is reduced, a ratio in which the 
sustaining pulse Is reduced, and a minimal sus- 
taining pulse number; and 
a transmitter for retrieving the information 
stored at the memory and supplying to the 
waveform generator when the temperature 
sensed at the sensor is a high temperature and 
the low temperature. 

17. The driving apparatus according to claim 16, where- 
in the wavefonn generator reduces the number of 
the sustaining pulse In accordance with the time in- 
terval while the sustaining pulse transmitted from 
the transmitter is reduced and the ratio in which the 



sustaining pulse is reduced. 

18. Thedriving apparatus according to claim 17, where- 
in the waveform generator supplies the sustaining 
5 pulses as many as the number of minimal sustain- 
ing pulses if the number of the reduced sustaining 
pulse is smaller than the number ofthe minimal sus- 
taining pulses set at the memory. 

10 19. The driving apparatus according to any of claims 1 2 
to 18, further comprising: 

an APL controller for generating a signal of a 
specific step in order to control the number of 
15 the sustaining pulses. 

20. The driving apparatus according to claim 1 9, where- 
in the pulse number controller includes: 

20 a sensor for sensing an operation temperature 

of the panel; 

a counter for counting when the temperature 
sensed at the sensor is the low temperature 
and a high temperature; 
25 an APL adder for adding the value supplied 

from the counter and temporarily storing it; 
an adderfor adding the value supplied from the 
APL controller and the APL adder; and 
a comparatorforcomparing the value outputted 
30 from the adder with the value of a maximal step 

of the APL controller. 

21 . The driving apparatus according to claim 20, where- 
in the comparator outputs a smaller value between 

35 the value outputted from the adder and the maximal 
value of the APL controller. 

22. The driving apparatus according to claim 20, where- 
in the number of the sustaining pulses is reduced if 

40 the value of the APL controller is increased. 

23. The driving apparatus according to any of claims 1 6 
to 20, wherein the sensor includes: 

45 a first themrial sensor for detecting the low tem- 

perature; and 

a second themrial sensor for detecting the high 
temperature. 

50 24. The driving apparatus according to claim 23, where- 
in the first and the second thermal sensors are in- 
stalled at a heatproof plate that supports the panel. 

25. A method of driving a plasma display panel, com- 
55 prising steps of: 

sensing an operation temperature of a panel; 
and 
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reducing the number of sustaining pulses when 
the panel is driven at a low temperature and a 
high temperature. 

26. The method according to claim 25, wherein the low 5 
temperature Is below 0°C. 

27. The method according to claim 25 or 26, wherein 
the high temperature Is over 40** C. 

10 

28. A plasma display panel comprising the driving ap- 
paratus of any of claims 1 to 8 and 1 2 to 24. 
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